Introduction
In the current social and political context, developing information literacy competencies is seen as central to ensuring critical civic participation in democratic processes (Rutenberg, 2016; Smith, 2013) . Actively engaging students with information literacy instruction is the foundation of the Association of College & Research Libraries' (relatively new) Framework for Information Literacy. Yet, missing from the library literature are studies that examine the effectiveness of one active learning approach versus another. This paper reports on a research project that aimed to do just that. We used two discrete active learning techniques to teach information literacy concepts in a Public Speaking course and compared the effectiveness of the techniques in facilitating learning outcomes. The current article reports on a subset of data that is part of a larger research project assessing learning outcomes in information literacy, public speaking competencies, and civic engagement attitudes. Questions that guided this particular part of the research included: 1) Does the type of active learning technique make a difference in students' information literacy gains? 2) Does it make a difference who facilitates information literacy instruction in the Public Speaking class (librarian or class instructor)?
Critical Communication Pedagogy (CCP; Fassett & Warren, 2007) informed the current study, the interventions it tested, and their overall integration in the course design. CCP centers students' active problem-posing participation in the learning process from a dialogic perspective that sees the classroom as a space for the co-production of knowledge. Particularly with regards to information literacy, such a framework is helpful, since most people evaluate, interpret, and use information based on their contextual knowledge, beliefs, and needs. From a CCP perspective, active learning approaches to information literacy instruction are not simply more engaging or entertaining, they produce more critical learning by allowing individuals and groups to reflect on factors that shape their interaction with and understanding of information.
In the sections that follow, we first explain the rationale for the study, focusing on information literacy and communication education. We then describe the study design, including data collection and analysis methods and the characteristics of the participants in the current study. We conclude the article with a summary and discussion of the results, suggesting directions for further research.
Literature Review Information Literacy
Amidst the proliferation of "fake news" stories (Fisher et al., 2016; Rutenberg, 2016; Shao et al., 2017) and in a "post-truth" political climate (Higgins, 2016; Oxford Dictionaries, 2016) , it is concerning that while students demonstrate a savviness for social media use and Internet navigation, they continue to be easily misled when determining if online information is credible, From a CCP perspective, IL instruction becomes much more than guiding students through stages of topic identification and finding a "good" source to support pre-existing ideas and opinions, as suggested in more traditional models of IL instruction (e.g., Keene, Colvin, & Sissons, 2010) . Instead, continuously developing IL becomes one way to critically examine the mediated construction of reality and of our assumptions as consumers and creators of informative and persuasive messages. For example, in the public speaking course that provided the context for the present study, information literacy instruction is integrated in a semester-long process of community exploration. Students work together to identify contentious issues in the community, research and present diverse perspectives on the issues, formulate positions, facilitate civil dialogues, and develop policy persuasive speeches that seek to create a change in regards to the identified issues. In the course of the semester, students repeatedly engage and practice information literacy to consider what matters in their communities, what knowledge exists about what matters, and how students' own existing beliefs and experiences both shape and are shaped by the information that is sought and accessed.
In its integrated design, the larger project of which this study is a part seeks to contribute to research on and applications of information literacy frameworks within Communication. Existing work in this area ranges from high-level discussions of ways to conceptualize information literacy instruction within a communication curriculum (Gersch et al., 2016; McCall & Ellis, 2017; Rustic & Wood, 2017) to actual, curriculum-integrated models that demonstrate the value of pairing information literacy with communication instruction (Herakova, Bonnet, & Congdon, 2017; Hunt, Simonds & Simonds, 2009; Meyer, Hunt, Hopper, Thakkar, Tsoubakopoulos, & Hoose, 2008; Nielson & Jetton, 2014; Weaver & Pier, 2010; Sjoberg & Ahlfeldt, 2010) . Most often in the form of case studies, such research presents strategies for improving students' ability to critically assess and use information through various interventions or instructional methods (e.g., librarian-aided course design; multiple, short research sessions rather a standalone workshop; extracurricular consultations with librarians). However, there is little in this literature that compares or contrasts pedagogical approaches to information literacy instruction itself -in other words, there is a dearth of assessment of what works when teaching information literacy specifically.
There are some notable exceptions. Meyer et al. (2008) investigated the intensity of information literacy instruction provided to undergraduates in face-to-face sessions (i.e., whether or not the number of contacts with a librarian made a difference in information literacy outcomes). Using a pre-and post-test design focused on locating and citing information, they identified gains in information literacy scores for students who had more frequent interactions with a librarian. Hunt et al. (2009) tested passive versus active approaches to teaching information literacy in face-toface classroom interactions and found that students in the latter group showed statistically significant improvement in information literacy measures over time. These contributions further our understanding of the potential for developing information literacy in the communication classroom, and the latter highlights a growing pedagogical emphasis on active learning as a valuable method for critical teaching and learning.
Active Learning Approaches to Information Literacy Instruction
Debates about the effectiveness of various types of instructional delivery are available ad infinitum. In recent decades, active, student-centered learning has been emphasized across the college curriculum (Bonwell, 1991; Faust & Paulson, 1998; Prince, 2004) . Defined as "student activity and engagement in the learning process" (Prince, 2004, p. 1) , active learning is often positioned in opposition to "passive learning." The latter is typically characterized by lecturebased instruction and suggests that learning primarily occurs when knowledge is passed from instructor to student. Examples of active learning, on the other hand, include writing exercises and reflections, debates and dialogues, role playing, problem-based learning, simulations, and small and large group discussions. Potential benefits of active learning include increased retention of educational content (Prince, 2004) , better scores on tests (Freeman et al., 2014; Prince, 2004) , an increase in positive attitudes toward learning (Prince 2004) , and enhanced critical thinking skills (Faust & Paulson, 1998) .
In this environment, calls for active learning in the library classroom have gained momentum. These include everything from general recommendations for student engagement in one-shot sessions (Walsh & Inala, 2010) to concrete approaches to active learning, like problem-based learning (Wenger, 2014) , flipped classrooms (Benjes-Small & Tucker, 2013; Khailova, 2017) , and inquiry-based pedagogies (Rockenbach, 2011) . One active learning exercise that has gained popularity in recent years is the use of games in the college classroom, and the library is no exception.
1 However, evidence of the impact of active learning on information literacy instruction has been mixed (see Koufogiannakis & Wiebe (2006) for a systematic review). More recent attempts at discerning the merits of active learning in library instruction have tested specific, active interventions alongside more passive instruction (e.g., a lecture or database demonstration). Such research suggests that active learning may have some advantages, such as: reducing anxiety when students consult library resources, enhancing perceptions of the usefulness of librarians, more efficient searching, and greater use of librarian assistance (Detlor & Sorenko, 2012) ; improving the quality of students' research outputs (Johnson & Barrett, 2017) , and augmenting students' searching and citation skills (Tewell & Angell, 2015) . and alongside a growing emphasis on gamification as the 'next big thing,' there is a dearth of research that compares the educational merits of one active learning technique versus another. Thus, it is unclear how beneficial certain types of active learning approaches may be with regards to facilitating the development of particular learning outcomes. Responding to this need, this study examined and compared two distinct active learning approaches to teaching information literacy.
Methodology

Research Context
Every semester, nearly 500 students take a Fundamentals of Public Communication course at [a medium-sized public university in the Northeastern U.S.], with most students enrolling to fulfill a general education requirement. As in most basic communication courses in the U.S., the focus 1 See Margino (2013) for a review of in-person and online games in information literacy instruction; see Tewell & Angell (2015) for a study of online games in information literacy learning; see Young (2016) for a review of the potential advantages of games and gamification for information literacy learning; and see Hoppe's presentation on play in the library (2017) that inspired part of the methodology in this research project.
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See Free (2017) and Oakleaf (2014) . is on public speaking (Valenzano III, Wallace, & Morreale, 2014) . In addition, however, this course aims to develop a foundational understanding of communication as critical engagement with people, communities, and messages (Fassett & Warren, 2007) . Thus, information literacy is a key component of the course, integrated throughout the curriculum (instead of limited to a few class sessions). The curriculum integration of information literacy learning was accomplished through an intentional and sustained course-library partnership, where students have multiple opportunities to work with a librarian as they are developing and researching speeches. The partnership supports student learning and performance in areas that are common in basic course curricula across institutions, such as conducting research in preparation for informative and persuasive speech assignments.
Participants and Recruitment
Participants in this study included students enrolled in the Fundamentals of Public Speaking course at the [university name] during the Fall 2017 semester. There were a total of 426 participants. Participant ages ranged from 18 to 42, with a median age of 20. Nearly 67% of participants identified as male (n = 285) and 32% as female (n = 137); four participants did not identify with a gender. In terms of race/ethnicity, participants identified overwhelmingly as White (88%; n = 375) with the all other identifications as follows: Not specified =3.5% (15), Hispanic/Latino = 4.5% (19), American Indian/Alaska Native = 0.2% (1), Black/African American = 1.6% (7), Asian = 1.9% (8), Hispanic/Latino & White = 0.2% (1). Participants were divided into three "conditions" prior to the start of the semester. There were two experimental groups: Group A with 7 sections of 136 students total and Group B, which included 8 sections of 158 students total. This study also included a control group (Group C) of 7 sections with 132 students total. Sections were randomly assigned to each group. Demographic characteristics of the three different groups were comparable (see Table 1 ).
The authors submitted their research proposal to the Institutional Review Board (IRB) for approval and were granted an exemption. Special recruitment efforts were not needed since, upon IRB approval, assessment occurred as part of on-going educational activities in the class and, thus, all enrolled students were participants. Information about the project, its goals, and about students' voluntary participation was provided at the beginning of each assessment measure, allowing students to decide if they would like to complete the surveys or not.
Students received participation points for their involvement in this research. A statement was placed in each section's syllabus, informing students of the project, their participation in it, and that their responses to survey items would not affect their grades beyond receiving participation credit. The researchers were available to visit sections upon request and to answer any questions in person, via e-mail, or phone. Instructors administered assessment measures as part of regular classroom activities and/or assigned homework. No information on students' performance was shared with instructors prior to entering final semester grades.
Data Collection Procedure
Data were collected via Qualtrics before and after a scheduled library session. The library instruction session aimed to develop students' critical thinking skills related to information literacy and speech research, with a specific focus on determinants of credibility and suitability of source selection. To assess the effectiveness of the library instruction session, students completed pre-and post-session surveys in all assigned groups. The pre-session survey was administered by the instructors in the class period preceding the library session. The post-session survey was administered by the librarian leading the session at the end of it. Students in the control group were provided a research session designed by the section instructor and completed the pre-and post-test surveys in-class, following the same schedule as the sessions receiving library instruction.
The 15 classes that received information literacy instruction from a librarian visited the library at two points during the semester. However, only one visit was included in the study and subsequent analysis. One librarian provided all instruction to Groups A and B. Five instructors provided instruction to the other seven sections (Group C).
The study's primary goal was to understand whether a particular type of information literacy instruction would make a difference in students' learning, as measured by the post-test survey. To this end, in the Fall of 2017, each Fundamentals of Public Communication section (22 sections total) was randomly assigned to one of three groups: Library Instruction Method A (Group A), Library Instruction Method B (Group B), or No Library Instruction Method (control group; Group C). As noted previously, critical communication pedagogy emphasizes that communication is a participatory process of shared learning that acts upon social realities, which the instructional methods in this study attempted to reflect.
Library Instruction Method A consisted of the following:
• Large group discussion of ways to take a familiar topic and turn it into various types of speeches; • Small group evaluation of two websites on a related topic to determine elements of credibility, followed by large group discussion; • Large group discussion of ways various resources might answer questions students have on their speech topics; and a brief demonstration of strategic approaches to finding some of these sources.
Library Instruction Method B consisted of the following:
• Large group discussion of ways to take a familiar topic and turn it into various types of speeches; • A play exercise in the vein of 'hot potato' in which students gathered in a circle and tossed a beach ball to one another while music played in the background.
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When the music stopped, the person with the ball in hand started a conversation with the class about a resource listed on the ball (e.g., Tweet, Wikipedia article, New York Times article, journal article), ways they might determine the credibility of those sources in preparation for their speeches, and how each resource might answer questions they have on their topics. Question prompts were provided to start these conversations.
• A brief demonstration of strategic approaches to finding some of the sources discussed in the 'hot potato' game.
Library Instruction in Group C was based on instructor choice for those seven research sessions. The majority of instructors in this group had observed the librarian's information literacy sessions in previous semesters and either drew on that experience and the associated materials (like the online course guide), or on prior experience with library research in their individual academic programs. There was not a routine approach to this group's instruction.
Instrument Development
The authors developed an information literacy instrument that addressed key competencies within [university name's] Foundations of Public Speaking course, specifically source credibility and the capacity for a source to address students' topics and/or answer their research questions. Students often struggle with choosing sources that can answer questions or deepen understanding about their topics (i.e., relevance), such as news articles or social media posts for firsthand accounts, journal articles for studies on specific scholarly strands of their topics, or books for broader treatments of an issue. Further, deciding on what might lend credibility to a piece of information can cause confusion. Students struggle with defining currency (and whether or not that matters in the context of a speech topic) or expertise (such as the type of credentials an author has).
A pre-/post-test design was used to test a specific intervention (i.e., type of information literacy instruction) and the extent to which it affected gains in student learning on a specific topic (i.e., source selection and evaluation). In an effort to align the pre-and post-tests with course requirements, questions were placed in the context of a familiar scenario within the course: preparing a speech on a topic of interest using credible sources. Our intention was to create questions that tested comprehension and application, which is why questions were mirrored rather than repeated. The survey instrument included Likert-scale questions and open-ended questions asking students to respond to research scenarios in connection with their public speaking class. These scenarios grew out of elements emphasized in the course with regards to information literacy. The authors developed the instrument with inspiration drawn in part from Madonna University's information literacy assessment, 4 elements of credibility assessment associated with the CRAAP 5 test, and key learning outcomes for the course. All students took the same pre-and post-tests, and in the same order. See the Appendix for a list of the pre-and post-test questions that are included in this analysis, a discussion of two questions that were developed but then excluded from analysis, and the evaluation concepts that were considered in the development of the measures. Student test outputs were grouped by treatment (groups A, B, and C) for analysis of pre-test and post-test scores. Students who did not take both the pre-test and post-test were excluded from the sample groups and data analysis.
Data Analysis
To assess differences in baseline information literacy, the pre-test scores were subjected to a oneway analysis of variance (ANOVA) for various groupings. An ANOVA tests whether means for groups are equal. For this study, the means tested were for three sets of pre-test scores: treatment (A, B, and C (control)), class level (First year, Sophomore, Junior, Senior), and previous number of library sessions. A Tukey Kramer post hoc analysis was conducted for tests that indicated significant differences between groups. This identified specific groups that were likely to have unequal mean pre-test scores. Homogeneity of variances was confirmed on the three ANOVAs with a Levene test.
Next, the change in pre-test and post-test scores was assessed in several ways. First, pairedsample t-tests were conducted comparing pre-versus post-test means for the A, B, and C treatments separately. Second, the post-test scores were subjected to a one way ANCOVA with pre-test score as a covariate (Dugard & Todman, 1995; van Bruekeln, 2013) . The ANCOVA is similar to an ANOVA, in that it tests whether means for groups are equal. In this case, the means tested were for post-test scores for the A, B, and C treatments. The ANCOVA differs from the ANOVA in that it accounts for covariates that can affect the post-test scores for individual students. In this case, the covariate is the pre-test score; each student has a different starting point (i.e., pre-test score) that can affect the post-test score. The use of ANCOVA allows for a test on the adjusted (by pre-test) post-test score, which is similar to calculating a "change" score between pre-and post-test. A Tukey Kramer post hoc analysis was conducted on the adjusted (by pre-test) mean post-test scores to identify specific groups that were likely to have unequal adjusted (by pre-test) mean post-test scores. Third, paired-sample t-tests were conducted comparing pre-versus post-test means by Class.
Statistical analyses were conducted first using R Statistical Computing Platform version 3.2.5. The exception is the ANCOVA Tukey Kramer analysis, which was carried out manually because a method for conducting the analysis on adjusted (by pre-test) mean post-test scores was not readily available in the statistical platform. Statistical significance was set to alpha = 0.05. For the t-test comparisons by treatment, the three groups correspond to an individual test threshold of 0.0167 on a Bonferroni correction. For the t-tests by class, the four groups correspond to an individual test threshold of 0.0125 on a Bonferroni correction.
Results
Pre-test scores ranged from 0 to 1.00 with an average of 0.49 and coefficient of variation (standard deviation divided by mean) of 0.37. The ANOVA for pre-test scores based on class indicated significant differences (Table 2, Figure 1) , including First year versus Junior, First year versus Senior, and Sophomore versus Senior. Overall, the trend was one of increasing pre-test score with increasing class level, with the lowest average score for first year (0.45) and the highest average grade for seniors (0.63). The ANOVA for pre-test scores based on number of previous library sessions was not significant (Table 2) 7 which means that there were not significant differences in mean scores based on students' prior library instruction. This could be an indication that students did not retain previous library session information, that the previous sessions covered different material, or that students did not accurately report the number of sessions they had previously attended. Concerning the three treatment groups, the ANOVA did not identify a significant difference in pre-test scores among the groups (Table 2) , indicating a comparable information literacy baseline among the three groups. Post-test scores ranged from 0.13 to 1.00 with an average of 0.70 and coefficient of variation of 0.29. Paired-sample t-tests on pre-test versus post-test scores were significant for all three of the treatments (Table 3) . To assess differences in learning between treatments, an ANCOVA for post-test scores with pre-test scores as a covariate was run (Table 4, Figure 2 ). Significant differences were identified between Treatments A versus C and B versus C, but not A versus B. This indicates that, when controlling for pre-test score, the two Library Instruction Methods increased post-test scores more than presentation by the class instructor (i.e., control condition). The average improvement scores for Treatments A and B were 26 and 25 percentage points respectively, while the Control group average improvement score was 14 percentage points. This 
Discussion
As discussed previously, the ability to evaluate sources is important to undergraduate research and critical thinking in general, and in the field of Communication Studies in particular. Active learning has shown promise for information literacy, but little work has been done to compare types of active learning instruction. Therefore, we conducted a comparative study in an introductory public speaking course that tested two active learning approaches to information literacy instruction alongside a control group. The sample size was robust, with all three treatment groups comprising greater than 130 students who completed both the pre-and the posttest. Furthermore, the same librarian taught all sessions of the active learning treatments to minimize the potential that treatment effects could be attributed to the mode of instruction.
There were no statistically significant differences in pre-test scores across the three groups. This supports an inference that randomization of the 22 public speaking sections yielded three groups of students with similar baseline information literacy proficiency. This suggests an equivalent starting point for our three groups and possibly for future Fall semester public speaking students, if they mirror this sample.
Results indicated that pre-test scores on information literacy measures differed based on class level, with the lowest scores attributed to first year students and the highest to seniors. This finding may highlight an unsurprising trajectory of cognitive growth throughout one's tenure in college. However, it may also demonstrate the potential for gains in early interventions in information literacy education given that students at all class levels showed statistically significant improvement in their scores.
These findings also suggest the promise of sustained course-library partnerships and integration of information literacy instruction across the curriculum and throughout one's college career. In terms of learning, a curriculum-integrated model of information literacy instruction would mean that 1) students learn about and practice information literacy during every semester of their college education; 2) information literacy instruction would both reinforce and develop students' previous knowledge; and 3) information literacy instruction would be adapted to the changing contexts of students' learning and course needs, consistent with critical communication pedagogy praxis (Fassett & Warren, 2007) . Such an integrated approach would facilitate the development of information literacy abilities and habits, such as comprehension, analysis and synthesis, evaluation, and creative application, aligning information literacy instruction to Bloom's taxonomy (Callister, 2010; Keene, Colvin, & Sissons, 2010; Macpherson, 2004; Vitolo & Coulston, 2002) .
A challenge to implementing a curriculum-integrated model of information literacy instruction, and particularly one faced by general education courses, such as public speaking, is that these courses typically enroll students from a large variety of majors, making continuity of information literacy instruction beyond the course difficult. General education courses provide an excellent context for laying the foundation of information literacy, but it is also difficult to follow up with students and faculty in the individual majors. Similar to integrating writing across the curriculum, frameworks for information literacy (IL) have emerged, suggesting that a multidisciplinary information literacy work group is formed that 1) defines IL learning outcomes 2) interfaces with department heads and curriculum committees about possible library collaborations; and 3) provides contextualized guidance and frameworks for curriculum development (Wang, 2011) .
Speaking to the potential for IL instruction to be contextualized to the goals and pedagogical approaches in different disciplines, the findings of this study suggest that various methods of instruction can lead to gains in information literacy. There was growth across all groups and instructional types: not only the seven sections in Library Instruction Method A and eight sections in Library Instruction Method B, all with the same librarian instructor and assigned instructional technique, but also the seven "control" sections with 5 different instructors and as many teaching techniques as instructors. The observation that the control group showed progress in test scores may be related to the fact that course instructors in those sections also chose to spend the session teaching information literacy, based on their own expertise and/or experiences with library-led instruction. Thus, this study was not a simple comparison of "treatment" versus "no treatment," and points to the overall value in information literacy instruction. Improvement across treatment groups likely indicates that student proficiency improved with information literacy instruction. An alternate hypothesis, that the post-test was "easier" and that student scores improved without any increase in actual proficiency, is not favored. The pre-test and post-test were deliberately designed as mirror tools, with questions similarly worded and generally only the topic (climate change in [state where university resides] versus tick-borne diseases) varied. Also, students were not given the answers to the pre-test before proceeding to the post-test, and did not see their pre-test scores. Thus, it is tentatively inferred that actual information literacy learning occurred, even in the control group. Further testing that reverses the sequence of pre-and post-test delivery would provide greater insight into this inference. At the same time, the study design measured short-term gains in information literacy competency and not retention and further development of these competencies in accordance with frameworks, such as Bloom's taxonomy. Developing and implementing a curriculum-integrated model of information literacy instruction would allow for the longitudinal assessment of both learning outcomes and pedagogical approaches.
The results of this study suggest that the librarian's role in information literacy instruction is essential. Notably, students' gains in information literacy competencies were higher when a librarian facilitated the instruction, for both library instruction methods. This statistical difference may point to the expertise a librarian brings to the classroom. It may also suggest that the librarian, who was integral in pairing the learning outcomes to the question design in the preand post-tests, was successful in teaching those concepts. This finding may present a 'train the trainers' opportunity wherein librarians can partner with instructors to co-create and teach information literacy.
Implementing such an opportunity is reflective of the framework proposed by Wang (2011) . The design of both this study and the semester-long classroom instruction associated with it align with this framework on the smaller scale of a course-library partnership (instead of full curriculum integration within an academic major). The librarian and the course director worked and continue to work together to 1) identify IL learning outcomes linked to the overall learning goals of the course; 2) plan teaching/learning strategies -for both the library session and the course as a whole -that would facilitate students' achievement of these outcomes; 3) and align assignments and assessments with the identified IL learning outcomes.
The findings of this study further suggest that different teaching approaches can equally facilitate students' movement toward identified learning outcomes, and that the purposeful alignment of outcomes with instruction is more important than the (decontextualized) characteristics of the instructional approach itself. Whereas treatments A and B were designed to differ in the type of active learning employed in the classroom, the mode of instruction appears inconsequential to the improvement scores. The website evaluation activity elicited participation by students in both the scrutiny of websites and in subsequent small and large group discussions of their credibility (to the extent that students were willing to engage with the material). The play activity engaged all participants in some way from the beginning (even if only standing in the circle and passing the ball) and facilitated a different kind of engagement through kinesthetic activity and dialogue, but without specific sources to critique for reliability indicators. Noticeable with the play activity was that although everyone was ostensibly participating, there was the possibility for fewer students to respond to discussion questions if they were primarily being answered by those who ended up with the ball in hand (this can be addressed through additional prompting by the instructor). Even though the types of participation were different in each treatment, the commonality that the students were active suggests a sufficiently strong effect as to render the two treatment outcomes, on average, similar.
Overall, the finding that the type of active learning technique did not make a difference in cognitive measures of IL suggests that either active learning option is viable for improving information literacy learning and is subject to instructor preference. Moreover, the findings from this study restrain the excitement that many have for games (or play) as transformative in teaching (Brinker et al., 2014; NERCOMP, 2018; Stirling, 2013) . That said, it is possible that other types of games would differentially affect learning outcomes, or that domains of learning outside of cognitive outcomes alone would demonstrate different findings with the play technique used in this study. Given the design of the present study, we cannot assess, beyond the anecdotal, if enjoyment of the play activity occurred and if affective experiences were correlated with cognitive learning in IL. To consider such possible links, future research could include measures associated with the affective domain in Bloom's taxonomy (e.g., Pierre & Oughton, 2007) .
Limitations and Future Directions
As mentioned earlier, this study reports on a subset of data, collected as part of a larger project. Measures of information literacy, public speaking competencies, and civic engagement attitudes were administered at the beginning and at the end of each semester. Subsequent articles will include analysis of these data and provide a more complete picture of students' learning outcomes over the course of the semester, considering the integrated model of information literacy instruction. The present study reports only on a comparison between single-session active learning techniques for information literacy instruction.
The instrument used in this study was designed by the authors and was not previously validated. However, as mentioned earlier, the instrument was developed based on existing frameworks for information literacy. The instrument was piloted in this study and will likely be used in forthcoming research after revisions (see the Appendix for more information on future modifications). The pre-test was administered at a class session prior to information literacy instruction, and serves as a baseline for content knowledge. The post-test was administered immediately following information literacy instruction. It serves as a measure of short-term learning and does not assess long-term knowledge acquisition and retention. This study took place at a rural, predominantly white, land and sea grant university, and thus demonstrates the constraints that are intrinsic to any one setting. Along those lines, this study examined one type of course, and thus might benefit from a broader subset of the student population within and outside this university.
This study reported quantitative measures, and primarily sought quantitative results, which does not fully explain student experiences or learning. Opportunities for future research include qualitative analysis of learning artifacts, such as homework assignments, worksheets, or other learning objects used in the classroom. Further research would also benefit from considering measures of student outcomes in the affective domain, particularly as this might touch upon further motivations for and interest in developing one's information literacy competencies (Pierre & Oughton, 2007) .
Conclusion
According to Riehle and Weiner (2013) , high-impact educational practices "often include active, contextual pedagogies, span the college experience, and engage students in the learning process" (p. 134). At the same time, recent considerations of active learning critique a preoccupation with "collecting, selecting, and implementing techniques" (Weimer, 2018, n.p.) instead of considering student processes of discovery and engagement. The present study supports the claim that active learning positively affects students' cognitive gains in information literacy. At the same time, results of the study suggest that the type of active learning approach makes no difference. This can be helpful to librarians and instructors in highlighting that, as long as active learning is approached with clearly-defined learning outcomes in mind (here, we were guided by the ACRL Framework), the choice of technique itself is not so consequential.
The results of this study also suggest that what is more important than the type of active learning technique is that information literacy instruction is integrated meaningfully into the curriculum. In this study, it made a significant difference in students' learning if IL was taught by a librarian or by the course instructor. Librarians are uniquely prepared to address, engage, and teach about the complexities of information literacy in today's content-saturated context. As discussed earlier, this suggests their integral role in developing purposeful and multi-disciplinary integration of information literacy instruction across the curriculum, including the development of online modules, train-the-trainer opportunities, and related assessment efforts (e.g., Wang, 2011).
As hands-on activities continue to gain momentum as preferred teaching methods, and as the gamification of the classroom grows in popularity, it is incumbent upon instructors to examine the effects of specific teaching methods on student learning, engagement, outcomes, and objectives. This study attempted to discern differences in the development of information literacy based on discrete active learning exercises that were tailored to a suite of public speaking courses. Future research plans include an expansion of the cognitive focus of this study to consider affective domains of learning, as well as the application of qualitative methodologies to better understand IL learning in the public speaking classroom. In addition, the authors plan to explore the addition of online elements to IL integration in the public speaking curriculum, and test the differences, if any, to classroom teaching. In this vein, we will 'play on,' and continue to explore the possibilities for and contexts of teaching, learning, and applying critical information literacy.
question asked the student to identify the target audience for a specific journal title. Because the pre-test question provided a cue (i.e., "scholarly") that the post-test question did not, for data analysis we considered the two questions incomparable. Indeed, a separate analysis indicated that students tended to answer the pre-test version of Q10 accurately more often than the post-test version. Also of note, Question 10, in both the pre-and post-tests, allowed for multiple answers, given the experience of the authors that students often consider lay people the primary audience for scholarly journal articles. While we find this question compelling, we dropped it from the analysis after all students showed a drop in scores, which we hypothesize is due to the differential wording. Thus, a revised question for future surveys in the course will present an image of a scholarly article for each scenario topic so that the questions more accurately depict the item to which the test refers. This will make the two questions more precise and better mirror one another.
Question 11 (currency/source evaluation) Pre-test: You decide to compare snowmaking infrastructure in the late 1990s versus 2017. Is it ok to include a source from 1998? Explain your answer.
Post-test: You decide to compare cutting edge medical treatments for tick-borne illnesses in New England. Are you likely to include a source from 1998? Explain your answer.
Question 11 was removed from data analysis since it included an open-ended question aimed at deriving students' rationale for their answer and thus, there was not a fixed answer.
